Fentanyl does not increase brain injury after focal cerebral ischemia in rats.
Recent reports have indicated that large-dose opiate anesthesia can increase neuronal injury in rats subjected to forebrain ischemia. However, most episodes of cerebral ischemia in the operating room setting are focal in nature, and the influence of large-dose opioid administration on the tolerance of the brain to focal cerebral ischemia has not been studied. Accordingly, we undertook the present study to evaluate the effect of fentanyl administration on outcome after focal cerebral ischemia. Three groups of fasted Wistar-Kyoto rats (awake, fentanyl, and isoflurane groups; n = 20 per group) were anesthetized with isoflurane (2.5% end-tidal). Pericranial temperature was servocontrolled at 37.0 degrees C. After surgical preparation fentanyl 50 microg/kg was administered IV over 10 min in the fentanyl group. Thereafter, an infusion was established at a rate of 50 microg x kg(-1) x h(-1). The end-tidal concentration of isoflurane was then reduced to 1.1%, one minimum alveolar anesthetic concentration (1 MAC) in all groups. Occlusion of the middle cerebral artery was achieved by advancing a 0.25-mm filament into the anterior cerebral artery via the common carotid artery. In the fentanyl and awake groups, isoflurane administration was then discontinued. In the isoflurane group, isoflurane anesthesia was maintained at 1.0 MAC. After 90 min of focal ischemia, the filament was removed, and the animals were allowed to recover. Seven days later, the volume of cerebral infarction in the animals was determined by image analysis of hematoxylin and eosin-stained coronal brain sections. There was no difference in the infarct volume between the fentanyl and awake groups. The infarct volume was the least in the isoflurane group. The results confirm the ability of isoflurane to reduce brain injury caused by focal cerebral ischemia. Fentanyl neither increased nor decreased brain injury compared with the awake unanesthetized state. Fentanyl is commonly used in surgical procedures in which there is a substantial risk of focal cerebral ischemia. Fentanyl did not affect cerebral injury produced by focal ischemia in the rat. The data suggest that, in doses that produce respiratory depression and muscle rigidity, fentanyl does not reduce the tolerance of the brain to a focal ischemic insult.